Based on the National Health Survey of 2005, this 
Introduction
Australia's dental generations report of 2004 -2006 (Slade et al. 2007 ) revealed that although the rates of tooth loss have dramatically declined, untreated decay particularly among older people has become an issue. The prevalence rates of root decay and periodontitis of those aged 74 and over were three times greater than the general population. These findings support Australia's National Oral Health Plan (NACOH 2004 ) that places older adults as a priority group (Slade et al. 2007, p. 237) .
Public good and market failure arguments are often given as reasons for government involvement in health care. The cornerstone of these arguments is that public funding of health services alleviates poverty (Keating 2000) . Since rising demand for health services is associated with an ageing population, older people may be particularly vulnerable to poverty.
In recognition of this vulnerability the Australian Commonwealth and state governments have traditionally funded dental health services. However, the Commonwealth's withdrawal of the Dental Health Program in late 1996 led to each state responding differently to counteract the withdrawal of funding. Consequently, among the states, considerable differences exist in the adequacy of dental care. Furthermore, the inequalities in dental health services between the states may be compounded by the geographical location within each state. This study investigates the issue of location and the use of dental health services among older Australians.
Although Australia does have universal health coverage, 80-90 per cent of dental care is delivered privately through fee for service (Schwarz 2006) . Excluding medications (27.8 per cent), dental services (20.1 per cent) account for the greatest proportion of out of pocket health expenditure by individuals followed by aids and appliances (17.8 per cent) and medical services (9.6 per cent) (AIHW 2006) .
The recent publication by Slade et al. (2007) provides discussion on the use of dental services by Australians. Based on the data collected from the National Survey of Adult Oral Health, their study found that those born before the 1950s had profoundly greater levels of tooth loss and tooth replacement than more recent generations. Approximately one half of adults usually visited a dentist at least once a year. More than four-fifths of Australian adults attended private dentists and 91 per cent paid out of pocket for the visit. Favourable patterns of dental attendance were more likely among dentate people, the insured, those residing in capital cities and people with higher levels of schooling. Those less likely to exhibit favourable patterns of dental care were indigenous Australians and those eligible for public dental care.
Traditionally research in economics has focused on the association between dental services and economic factors Grembowski et al. 1987; Nguyen et al. 2005; Tianviwat et al. 2007; Jamieson and Thomson 2006; Grytten and Holst 2002) . There is, however, evidence in the Australian research that location is also important (Ringland et al. 2004; Adams et al. 2004; Armfield et al. 2006) . Adams et al. (2004) determined that Western Australians in rural and remote areas visited a dental professional less frequently than people residing in urban areas. The study concluded that for older Western Australians, geographical location was a major factor in the frequency of dental service visits and the reason for dental visits. This link between dental care and location is supported by Armfield et al. (2006) . Of a sample of older people residing in New South Wales, Ringland et al. (2004) found that edentulism was associated with living in a rural area. Other influential factors included being older, no private dental insurance, being female, leaving school at less than 15 years of age, financially insecure, non-homeowner and unable to travel alone (Ringland et al. 2004 ).
There is consensus among Australian researchers of a link between residing in remote areas and the lower use of dental services. Yet little research exists relating to the differences in the use of dental services among the Australian states and territories. Instead, the majority of Australian studies are confined to investigations of one state (Ringland et al. 2004; Armfield et al. 2006; Adams et al. 2004) . National studies are descriptive and do not control for confounding variables (Slade et al. 2007; Schwarz 2006) . The aim of this study is to understand the impact of location, represented by remoteness and state, on the use of dental services among non-institutionalised (those residing in private dwellings) older Australians after controlling for influential factors identified in the literature.
Fluoridation in Australia
To better interpret the findings of the analysis, an understanding of fluoridation is warranted. Fluoridation in water was introduced in Townsville, Tasmania and the Australian Capital Territory (ACT) in 1964, Perth and Sydney in 1968 , Adelaide in 1971 , Darwin in 1972 and Melbourne in 1977 (Queensland Government 2008 Australia's dental generations report (Slade et al. 2007) concluded that while Australia's fluoride generation had substantially better oral health than the previous generation, most of the benefit accrued during childhood (Slade et al. 2007, p. 231) .
Widespread exposure to fluoride in drinking water and toothpaste did not immunise the fluoride generation against decay. Adults during the 17 years preceding the 2004-2006 survey developed decay in previously healthy teeth at an equal rate to that of their parents' generation who were not exposed to fluoride in childhood. Meanwhile, older generations that retained historically high numbers of teeth were found to continue to develop decay in previously healthy teeth as they aged (Slade et al. 2007, p. 236) .
Since the study reported here is an investigation of the pre-'fluoride generation' and most of the benefits of fluoridation accrue in childhood, it is an assumption of this study that fluoridation within different locations has little impact on the dental health of older Australians.
Method

Study Population
The cross-sectional analysis is based on the National Health Survey (2005) 
The Model
It is widely recognised that frequent dental visits assist in maintaining dental health through the early detection of tooth and gum problems and oral cancers (Hay et al. 1982 ).
This in turn reduces the cost burdens in the public and private sector (Adams et al. 2004 ).
The frequency of dental visits was determined in Equation (1) This captured information about the distance to a dental professional and the dentist ratio. The categorical variable State captured differences relating to State funding. 'New South Wales' was the referent. Note that the state and urbanicity variables also captured unobserved factors about that area such as disease prevalence and access to other health services.
Certain sociodemographic characteristics identified in previous studies as important in the use of dental services were also included in the model. X i became the vector of variables that affected dental visits such as income, insurance, health status, age, concession card, gender, education and country of birth.
Bendall and Dental insurance positively impacts on the demand for dental services (Hay et al. 1982 ). Since older people typically possess lesser dental coverage due to their limited financial resources, they are less likely to seek dental care (refer to Bendall and Asubonteng 1995, for a review of the literature). The model represented insurance as two categories (ancillary cover and no insurance). Although dental fees could not be included in the model, private health insurance captured to some extent the cost of dental care to the individual.
A large body of literature identifies self-reported health as highly correlated with medically determined health status (see Cai 2007) . A link also exists between health status and oral health. Certain diseases (e.g. diabetes, cancer) or concomitant diseases and the use of drugs may contribute to poorer dental health (Pajukoski et al. 1999; Sandberg et al. 2000) .
Given the limited information relating to the need of dental services within the dataset, selfreported health became a proxy for need. Self-reported health in this study was represented by the self-reported health status (poor, fair, good, very good, excellent; 'excellent' became the referent). The standard demographic variables such as country of birth (reference group was 'non-English speaking country'), education ('Basic skill vocational' was referent) and gender ('male' became the referent) were also included in the model.
Data Analysis
Initially a profile of older people's use of dental services was presented. A χ 2 -test of independence tested for significant associations. The association between dental usage and the explanatory variables was analysed using a binary logistic regression.
Results
A statistical summary of the weighted population is presented in Table 1 . The characteristics of older Australians are segregated by dental care utilisation in the previous 12 months-those that did consult a dental professional (n = 903 780) and those that did not (n = 1 432 045). A greater proportion (61.3 per cent) of older Australians reported that they did not receive dental services during the previous 12 months.
Of the individuals that did consult a dental professional, the majority did not hold a government concession card, tended to be male, resided in major cities and were younger in age. Also, those with private health insurance and higher educational attainment dominated this group. The use of dental services increased with family income and general health assessment.
Influences of Dental Service use Among Older People
The results of the binary logistic regression, including the odds ratios and 95 per cent confidence intervals are presented in Table 2 . The regression model resulted in a Nagelkerke R 2 of 14 per cent. With the exception of the concession card estimate, all the estimates for the control variables were statistically significant (P < 0.001).
The location of older people within different regions and among Australian states was associated with the frequency of dental visits. Individuals residing in regional and remote areas reported lower odds, 0.684 and 0.799 respectively, of using dental services in the previous year compared with households residing in cities. In comparison to New South Wales, the estimated odds of Queensland residents using dental services in the previous year increased by 21 per cent. Apart from Queensland, and to a lesser extent South Australia, other states had lower odds of visiting a dental professional in the previous year compared with older people residing in New South Wales.
Individuals with ancillary private health insurance had 1.915-fold the odds of using the dental service in the past 12 months compared with those without cover. For those without private health insurance, the estimated odds of using dental services within the past 12 months decreased compared with those with private health insurance. The estimated odds of dental service use increased, on average, by 8 per cent with each successively higher income decile.
In comparison with those aged between 65 and 69, the odds of dental service use decreased with older cohorts. This reflects the increase in edentulism experienced by people as they age and the changes in dental treatment overtime. Individuals from non-English speaking countries had greater odds of visiting a dental professional than those born in Australia or other English speaking countries. As health deteriorated the odds of visiting the dentist lowered.
Influences of Dental Service use Among Older People by State
Further regression analysis segregating the data by each Australian state was performed to clarify the associations between urbanicity and state. Table 3 reports the estimates for location as well as family income and concession card, after controlling for other confounding variables in the dental visits model.
Referring to Queensland, South Australia, and Western Australia and the Northern
Territory, the odds of dental service usage decreased as the geographical distance from the capital city became greater. In contrast, those residing in remote New South Wales had 1.29-fold the odds of using dental services in the previous year than older people residing in Sydney. The estimated odds in regional Tasmania increased by 8 per cent compared with those of Hobart. In regional and remote Victoria older people had 0.479-fold and 0.694-fold, respectively, the odds as those in Melbourne to do so.
For most states the odds of dental service utilisation increased on average between 7 per cent and 15 per cent with each successively higher income decile. Interestingly, in
Victoria income was less important in the prediction of the use of dental services.
Discussion and Conclusion
This study examined the link between location and the use of dental services among non-institutionalised older Australians. It extended previous research by identifying and While it was found that socioeconomic factors did matter in the demand for dental services, this study also confirmed the importance of location in association with the use of dental services. Possible explanations for this include the differences in public funding towards dental services across the Australian states and the distance among regions within each state.
residing in capital cities and higher levels of education.
The state in which an individual resided played an influential role in the frequency of dental visits. In Queensland the odds of residents visiting a dentist in the previous year increased by 21 per cent compared with those residing in New South Wales. In comparison to New South Wales, other States, except South Australia, reported a decrease in dental visits (refer Table 2 Table 3 ).
1 The ABS (ABS 2006) reported that 64 per cent of those without private cover stated that they "can't afford it/too expensive".
When the analysis was segregated by state it was found that the direction of the association between holding a concession card and dental visits depended on the state in which an individual resided. Holding a concession card in Victoria, Queensland, and Western Australia and the Northern Territory were associated with an increase in dental visits compared with non-card holders. The opposite held for New South Wales, South Australia and Tasmania.
The mixed results may reflect the differences among the states in the eligibility criteria for the concession card. Schwarz (2006) reports an excess demand from concession cardholders for dental care with waiting lists of five years or more in some areas. In New South Wales the eligibility criteria for public dental services are the most generous of all
states. Approximately 50 per cent of this state's population is estimated to be technically eligible for care compared with approximately 30 per cent in Victoria and Queensland (Schwarz 2006). The decrease incidence of dental visits among concession card holders compared with non-cardholders in New South Wales suggests that the demand created by the generous eligibility criteria has increased the waiting time of dental services within that state.
In contrast, the findings of the 'less generous' states, that is Victoria and Queensland, implies that those holding concession cards have better access to dental services than noncardholders. The differing patterns of dental visits among concession card holders within each state highlight the ineffectiveness in widening the eligibility criteria without considering the adequate supply of dental services.
With the exception of Victorian residents, dental visits by others were responsive to income. For older Victorians the concession card rather than income was more important in determining dental visits.
Limitations of this study included data restrictions that did not allow the inclusion of the variable that represented edentulism in the model. Age became a proxy for edentulism.
Other variables omitted from the model included specific treatment received by the client.
Since the state and urbanicity variables captured all unobserved factors about that area, it could not be easily concluded from the analysis that differences across areas were caused by differences in public funding.
Since greater frequency in the use of dental services improves dental health, governments have an incentive to ensure that individuals access dental services on a regular and frequent basis. Doing so will minimise the deterioration of oral health and this in turn will ease pressure on the dental health care system.
While the majority of Western countries must contend with socioeconomic factors that impact on dental health, for Australia the issue is further compounded by inequitable access to resources based on location. Although 80-90 per cent of dental care is delivered privately, the findings reported here reveal that differences in public funding among the Australian states may play a role in the use of dental services among older people. Governments have a responsibility to reduce poverty. Involvement by government through equitable access to dental health care assists in this objective. a. The mean resident population is the population used internationally to derive per capita GDP. By examining health expenditure on a per person basis, the influence of changes in the overall size of the population is removed from the analysis (AIHW 2006).
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b. From a ranking of 1 greatest, to 6 least.
Source: Table derived from Table 2 and the AIHW data (AIHW 2006).
